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(54) HIGH FREQUENCY SWITCH 
(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the manufacturing cost of a 
high frequency switch even in the case that it is required to 
increase/decrease number of input ports and number of output 
ports of the high frequency switch. 

SOLUTION: The two-way high frequency switch 1 that has a switch 
function passing or interrupting a high frequency signal by selecting 
a DC bias applied to a gate electrode of a transistoKTR) 9 
connecting to s stub 8 is provided with the one input port 5 and the 
two output ports 6, 7. The bidirectional high frequency switch whose 
number of the input ports is an even number and whose number of 
the output port is the unity or whose number of the input ports is 
the unity and whose number of the output is an even number can be 
generated by combining an even number of the high frequency 
switches 1. 
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( 2 

1 

iS^KS^^jiiii fclS^IKt--5X-f •y^'taig^rffiA/S: 

10CDA:^3j?-hi:2 0CDm:^5}^-H€r{iA, ^-bT. 
d <?!)ii5S«[;^'f 5^*P»<Hiia*-^t)-&S d t IC J; 0 , 

7.-(y=f. A:^5}?-MS)!)nTa&Si:^^{cW;'3 
^ ^f^fiE rT^B t Jtt ^ J: -5 tCfilJSS nx t» S d t €:i^gS: t 

Wb. llrffi«»cDA:'j5}?-h*^^A;'jUfc{I#©^-& 
0racoA:^5}?-h*>SA:'3bfc«^*ltrEttl::^id?- 

iooDA;'35i^-ht1filSObb;'jdt-h*WL. saiaA;^ 
.jp-h»c:A:'3bfc^#i£. mni^<DmiJifi-h<o^*, 30 

iJciO, A:^7H-h»:*«ffl»cT**t#{ca:^7j?-h 

Wb, «&IE«^<^A;^)jH-h*^^A^bAcm^©5-5 

CD. BifM®A:'33l^- h*^e.A:'jbfc«^Sttriattl:')3H- 40 

7l^-h{cA:^bfc«^$. WlS*gSccDW:^7j?-hco^t. 
OBifa®til;'3#- hiziii:hti-^^mtlk<D{}?-fs.< tfc— :^ 

7.-fy^^m^-^^'^^^t\zJ:K>. XtiiH-h^^m 
$kM.-omikT&^tmziiiti^- h^t)nT$>^J:^ 



#Bi 2000-165101 
2 

^ ^ «l55tT ^ }^ JKiSK t * « A . 

y y^lOx ^ >y J: 0 bfc ^ t *#a,i:-r 
-5fl*« 3 IBiEOies^KT.'f -7 

^(DmmwmiiS.±.izm-f^n. mmm^^^Tm^^mm^ 
tis^mnw&mzn^m i la^wns^isx'f -y^Rz/w 

*«2ffi«oSs^igi7.-f <y^S:V'j y:f^y:f:^^>y'^ 
> y tc J; 0 b fc il i: $4*?S t r -5iS*« 4 lE^WH 

#>x^ >i^lCJ:oT}*j^bfcC:t*#?S<!:r-5BS*3« 
3ia«©iS^SiX-f «;/^. 

8 1 1 fB«©iB;«jStX-f ^IfcCKSg* 

T}^;^ bfc d t <&4*«<i:t--5>«*5S 4 fB^^HSraatX-f 

W^JS 9 ] m^m 1 E«®ilS«jftX'f f^Jc. 5^ 

^ >^!^lCcfc-DT^i^bfcJ:t*#m<l:f ■5«*«3fatt 

1 0 ] m^m 1 iHitosi^aftX'f y ^^ru^w 

1-:><Z)A:^'J^— h<i:2-^c7)ttl:^7}?-h$<i;^, ^bT, 

iiai^^*3-&^iiJcJ;0, A;^5}^-h»;i^«|gcJ.-^^IS 
t^izmtl-!i^- 1 T$)^-::^|oJ'tt(DiS5^a£ 

X-T -y 5^&f^fiXnr«6i;5:^.k (C«l^$nTV»S Cl t * 

[|«*:fli3] IgScOA^bTj^-ht l-p®ttJ:^7|?-h 



( 3 ) 

3 

m^m 1 2 flBmoia^Stxi- y^^y u y ^ y^j^ > 

«<Di««»[X'f y^^. 30 

1 7 ] ft^JR 1 1 sBmoSii^i^T.'r U 
-f -V >x ^ > i't-J: ^ T^i^ L ;i <!: SriRpM t -r ^ « . 
^« 1 3 E«©i««»X'f y 5^. 
til** 1 8 ] fS^m 1 1 fE«©i«« SfeX-f .y 

>x-f >i^(cJ;oT^iKUfci: t^i^mtr^Wd?* 1 40 

[«** 2 0 ] mim. 1 1 faseoiSMisx -f ^^rix 
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2-:p«A:^Jt?-htir3«)ai:^5}?-h€:t«;l. ^Ux, 
d ©K^SiX-f 5^S<S»Piffl*^t>-a-« d t ic J; 0 . 
A;'J>}^- hl^*^ 1 Tfe-5<!:*lcai:'7#->»*<<S^-C* 

|«$nTVi-5)Ct$^m<t-r-5ieffl&7.'f y=f-> 
3t?<DA:^jJ?-ht lt?(Da:»3;lt-hSrCi;^, ^-bT. 

2 3] 1 OWA;'J5J^- h t.W^<T3^-hit^- V 

«ftiH 1^303 A:^3l^-h*^6>A:^Ufc«^S'. fir 

CliJCJcO, A:'3Jl^-hS3in-C*^<!:^tlcm:^Jl?-h 

SrWb. tSiaiOOA:'!*- h*^e.A:^L.fc«^^. BtT 
W^^i iE«oi6«&X-f <y5^tffi*«i 2ia«Oi« 

[f»*«2 5] ^«^S«i<>:. 

l^ia^«#:««fcW*«2 lia«®it5^jKX-1'>y^S::7 
U -y y 5" >y yjfx >x {c J; 0 *S U ;t d i S t 
T*if 2 3 IH«0?iS^S[X'f y 

x-O^tCj;0^SLfcvli<£iRf®<!:r^»*«2 4 IB. 

i«*«2 7 J mi^m2 imwi<DmmiiL7.^ y^^u 

'f-VJf^>7'^' >;yiC<toX^ii^Lfc:i<!:*i^lStT5jg 
^^2 3IEiE®il5«jfe7.'1'-y^. 
[«** 2 8 ] 2 1 IB«©iiS^i[^7.'f -y '^Rlf 

fci^x^«^bitct&4*®fr-5i«*«2 4ia«t«ii5 
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2 9 ] 2 1 ia«WiSSft;^'f 

>x^' >i/{CJ:oT^ieELfeiIt*#Sitr«.iS*«2 

3 0 1 2 1 E«OiS^RX-f •;/ ^RD^ 

Tjg^bfcC:<!:S:^®«h-r-5»*«2 4 ESEcDiS^ISiT. 
-fv5^. 10 

[0 0 0 1] 
[0 0 0 2] 

iSEX-f y^\i, m^i-£<\^m^^5- 5 5 8 0 4#i5:^^!|# 
- 6 3 2 0 1 #^aJCEtt^nTti-5. 
[0 0 0 31 

y^>i^-t^7.^ y9-V&^ftii>, MM I C (Monolith 
Ic Microwave Integrated Circuit ) ICJ; 0«lJ5£StlT 30 

nJCWUT, MMI Ctt¥#«^:/n-fe7.{cj:r)«jtsn 

tU;'3Jt^-N<^ia:*Kf1-^Xt-S«^lc«. MM I C©^|^ 
nik7.^yf- (MMIC) ®SSjfi3X h*<d^;iib?iS<?S: 
[0 0 0 4] ^HT, *%13©SM«. ^mi^7.-(yJ- 

[0 0 0 5] 

[SIJl$^ftr-2.;tae)©*©] 1 o-^n^T.^ y 
:^3l?- h!Sc*iffll&T^^^:}^ieitt©iis^iS7.-f •;/g^^f^ 



i^ra2 0 00-165101 
6 

[0 0 0 6] rt*«2(Dii6^®7.-f yf^fi, \-D(DXil 
5t?-h<*:3t?<Dffi:;3Jt?— hSr<iATli-5::<!:*^e), CCO 

^to-li-S C t »C J: 0 . A:^3P- 

A;'37l^-hJ?c*nTa&2.<i:*icai:/j3l^- 

^1. 2 0iti^SiX-1'-y5"^&MM I CT-«fi£LT*3<Ac 
[0 0 0 7] BS^JB 3 <DM?gtC itltf . 1 lEe© 

T#^. «t-pT, tt*Jfi3©%ig{C*3l:'Tfc, a^«l 

[0 0 0 81 4 (D5E?«tC J:tX«. fS*^ 1 Ett© 

^n^7.-i y ^J^tm-^m 2 fEWroiS^jSgX-r >y g^Sri|a;?>• 
-grt)-l±-5C<i:^CJ;D, xii-^-hmm^K-^^i^-^h 

^tmzmt)-^-hWiii^l-T^$>^-&miSL7.^ y^, Sfc 
oT. »*^4©MW-et). «^«2©^igi:«{S|^i; 

[0 0 0 9] mmm 5 ©jsmjc j:n«, ^««ca«iic 

iimz. mm^^^mzmi^m 1 fB«o?i5^«[x< =f-^ 
•y^}y-:f.^yfit->^^>if\zi^^mm^tL<o-n. is* 
« 3 wiSL<r>-&nwL7.'i y^^^mmmz-x^^yz'mi 

[0 0 10] W*«6©!SMtcJ;n«. 

[0 0 1 1] m^mT <r>^m\zxn\t. mmmi^WLoy 
[0 0 12] tt*JS8cDiF£wicin«, mimiuwL<D 

[0 0 131 «*«9 0fgWJCj;n«, »*«lfB«® 



i 
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10 0 14] mim. 1 0 cD5!eq»c<tn«. i le© 

[0 0 1 5] 1~2 OO^MH. ii5raS[«^* 10 

|n]tt<h;^i?>^75^. 1 ~ 1 0 ©jR!Bji:Sfd;;5,fc*ltT- 

[0 0 16] W:*^2 1~3 0®%WH. iSSiSm^^ 

8i*«i~i oo%Mta«ra«;a:f^ffl«4* 

(0 0 17] 20 

[0018] Jii2i««»;^-f y ^ 1 tt, ^mm.m<om so 

MM I C (Monolithic Microwavelntegrated Circu 

it ) .\z^^.mm.^nx^r). .m?^\t-mti^i^mmm& . 

K®©^®lc«;gffi##:4*<t9:tte.nTi.»*. 

±f2^^^/'^^'-> 3 tt-^-f i7 ox h U zfm&lzJ: 

[0 0 19] #<4:/t^'->3tt, S14'#«&<B'J^ 40 

mzf^m^ms ail. mif^&:fs^mx^^^i^^3b 

-eLT, ^«:SP3 a<D5feSgg|5*iA;'jJp-h5<i: 

l'Z>0X:h-!ii—h5ii2r::>(Dmti:ifi-h6\ 7SrfiSx.-5 
^fi^i/j-^TVi^. MIC, ##:gB3d*^X^'>^8<i:fitJ 

[0 0 2 0] S«2©«®»C*5tt^)X^'y8 0 50 
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5>v?;^3'9«. «fyA«ME S FET-^HEMT^HB 
T^MOS FET^ICtO^^^nXl^^^, ±f2h^> 
vT. ^ 9 03 H K >mm 9 a *i±ia7. 5^ y 8 JCfiEltS 

n. y-7.sg9 bdtT-y^sn. y-h€ffi9c*<y 

- hsg^ 1 0 izmtgi^nxi,^^. 

[0 0 2 1] z.ojioizmts.-^nrzmmiS.T.'f 

mutEn^^'^tzmfSi^tix^^^. sic. ±12®^®:;^ 

[0 0 2 2] i>:lC, ±f2bfc«^«iiS^S[X-1-<y^l 
<BS:<B«a*^*3-«i--5^<i:lcJ;0. A:'35l?- h&^^fi^T 
$>^tmzmiJ^- hSc*< 1 T*«.)R*ieHt<0?iSraKy?. 
y^<£f^fiK-r -S^JlCOI^iT, 02. 03. @4Sr#M 

LTUiwr-s. dcTis, 0 2 tc5R-r<i;^ic. iti^asx 

y^lS:«aj;l«4<afflV^T, A;^#- hl^*M T'fe^ 
t^tica:^jl?- h©:*i 1 ■^*«jR:^ifli'ttoji5SS[X'r y 

5^1 1 srf^^-r^. 

[0 0 2 3] *-r. 0 2{c5^-rJ;^;^iiS^iS7>-f y5^ffl 

S«l 2&ffl3&-r-5. J:cDSS^jS;^-1'-y5^ffla«l 2 

i3t. z.(Dm^i 3<Dm.mizm^^ntzmi^/^^—> 

1 4i:. *«l 3C!)a®lcStt^.n;tK®«*^ (0S^b 

t*>e«^$nTl»S. Jifa«[#:/'<i'->l 4 
«. ilS53StX-1'y^l©A:'3#-h 5S:^<^-r-5fcJ?)0 
^i^^{^/t^'->l 4 at, iS^iKX-l'yg^l <Dfflj»j3l? 

- h 6 , 7 S:^iegT-5&Je)©J^i^3l<*:/t5'- > 14b 
t, iS^jfeX'T y ^ 1 OW^Tt*- h 6 , 7 ^mfgti.K-=> 

T^:Viizrs.-rmm.mw/-^^-> i 4 c t, mmm:^-( y 
=f- 1 ©y- 1 0 ^&mt^t:iib<r>mmMWi^9- 

> 1 4 d<!i*^e.P^SnTVi-5. 
[0 0 2 4] ^-bT, $^i^»{*J/'«iJ'->l 4 a, 14 

b. 14 c , \ A A\t.. ^2\Z7v^-t ^oU^mM^t-fs. 
-5J;^lcS2^$nTii-&. i^, 0 2lc*3ViT, 

J*i^3Sfl£/'^i5'->l 4 a, 14 b, 14 
c , 1 4 d A^T'f i7 D 7. K 'J y T'iiai^lC J; D 
^nXVi^. ^fc, J*iK#^/^^'-> 1 4 a, 14 b, 
14 c, 1 4 d*t^i^iSK«:«fiXbTU-5. 
[0 0 2 5] ST, ±S5i««aSCX-ry^ffl*«l 2IC4 

5"y7'5l^>7''Oi^tCj;0SI^LTli^. C©«^. 4 

ic, iis^®;^^ y5^io)i«-h5, 6, 7 tmrn^x-i 

y^m&Wil 2(D^f^mi^/^^->l 4 a. 14b. 1 
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4c. 1 4 d*^^*|6l-r-5J:r>ICgee-r^. ^UT, 
^i^T.'f -y^ 1 OiXfiit-- V 5 <&g^M^*^/t^'-> 1 4 

^M^#:A:5'-> 1 4 b ii^mM^n^-y 1 4 c IC^ 
i^L, iSl^jSiX-f 1 <^y- HSS^ 1 0 ^ 

1 i*<f^^sn^. 

[0 0 2 6] ^LT. ±fa«fi)t{ci3iiT, m^-t^2m 

4 bC0M^gfi.»caji^-r-5«^, -^-^J^i^S^^^/l 10 

JC, 2®WiSS&X-r-y^l©tti:>3j}t-h6«fi$<i:tii 
V3Jl?-h7©fi^i:^igE«ft:/'<jS'->l 4 b(7)S$*S 

iti^K A ® 1 -5 J; -5 less L T 

[0 0 2 7] Sfc, naoiis^&X'f >y5^1 Wtti:^#- 20 
h6*fcttai:^7t?-h7Sr. J«i^gS^*/X^'->l 4 b<D 

-sssptcgEi^-r*^^, ^©Si^gs[«t/'<;S'-> 1 4 btt 

7 ) Oft^ tMieg«(*:/'<^'-> 1 4 b©«$*SLfc:^ 
.^«, ^ie»«:/t^'->l 4 bCOiaiS^T^Sit-r-SJ: 30 

•5 tret's. 

[0 0 2 8] MJC. T*<^(D«Ei^ieii^/^iS'->l 4 c 
■5. ±IHT*ttOgElS»«:/'<^'-> 1 4 c ©0 2 

14c (TSiJ-lKlHll^l 5) ©5feSSa5©Hi:'3#- h 1 6 
/1^'->l 4 al4ejiii^8&*«fiEbT*5 0, -^©^fe^agP 40 

[0 0 2 9] j:©j:^ic^fi!csnfciis^jS[;^'f 1 
4{i<DA;'j#— M 7 SrWrst^tc. ifflota:^ 

4<@cDA;^7t?— M 7*»6.X:^LfcM^©'5-^ 

maox:'!?}?- M 7 A:'j bfcm^s: 1 ocom 

[0 0 3 0] M»C, ±fEi««»;^-1'y^l i«. i^-hH 
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1 7S-4<lCDtil:^7t?-htb. moW:^;!?- h 1 6 5: 
ii5S&;^-<'y5^1 1«. HHWA^Tt?- 

LTtiS. iJEoT. ±EiaSJ!£7>-f-y5"l U4. 
l<D«ffi<!:±IS^2 0«tB©p-50{J>?Jc< tt)— :^r (* 

[0 0 3 1] dcDcfcp^C«^©*||)6g«^ICJ:tl«. fiS^ 
«:^-f -y^^i *4{aiffl*^^iD-e-sc:i:«cJ:D. X^Ji?- 

<Dmmm7.-fy^i i, *fc«. A;^7H-hSc*nTfe 

5/5^1 1 $fPfiKT%^:t*^^I^ei;5i-3fc. -^-UT, 

^J;ltf2, 6. 8 ilgHTSdtJCJ;^, A:*?!!?- 

^. ;in{CJ;0, 2|!:SIM«'9®«^. 5^-y :/±©iiS««[X 
-lrx^S:^M-r-5Jii:)&:<. A:^d?- h<D|S:^t^l;/J5l^- 
js^j(c<tn«, its^jg^x-fy^^i loiSig^xh*. fi! 

[0 0 3 2] i^. ±t5.mmmX'\t. lSmWL7.-( >y^l<D 
»«2^;«fU'i7AO'|ga«lCJ:0«tB)tUfc*«, dtHcR 

co*«l 3<£T;i'5:*-««tcJ;0<«figLfc7&«. cntcK 

[0 0 3 3] 05 BlC^S 6 l±2|£^M(D^ 2 <D||JSg«flJ€r^ 
ffcOT*?), ^lo|^lfS«»J<l:S:feSt:i5*ittwr 
-5. iSa. ^l©Slig«SJtW-Si5iJ'{Ctt|^-«F#S:#UT 

ViS, do^2©^]«BMT«. A:^)7j?-hitA^«f?cJa-:3 

^Kx-fv/^", A:*Jt?-hS:*U^ab€.t*«t 

jSX-f ^y5^1 8^^«)ffljebT*5<. 
[0 0 3 4] CKOSI^jSX'f 'yf^l Btt, EStC^r.!; 
3\Z. 10(DA*#-h5i:3t?CDai:'3#-h6, 7, 

•5fc:&lC®l/:-5##gl53 b, 3 c ©tf WaP&*^e,^^gP 
3 a tS*t:^|qUcjfit^S^#fil53 e ?&fatt, :i<Dmi^& 
3 e©5fe^a5€:tb/J#— h 1 9 tLTViS. -eUX, llS 

[0 0 3 5] ±KS5^«tX'f -y^l 8tt, T.^'^StS 
iKLfcK^>>'X5'9©y— h«8l9 c lC^Ja-r-5|t«E 
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II 

T. mi^-^nrzmm&mmt. mtnfi-he. 7. 19 

[0 0 3 61 'A\z, jutiLtcm0Si<ommi&7.^-j^i 8 
ttumm 1 <Dmmm<Dmmmx'f y^i ^m^-^t^it^ 

[0 0 3 7] A^i^MJCfi, @ 6 tC^f i -5 IC, m 2 

iS^JgX'f y^m&iR 1 2 0#«:/1^-> 1 4 fi, i^^ 

t^m»/^i'->l 4 ah. HS^iRX-f -y^^l, 1 8©tU 

:;'j#-h6. 7?&g?iffr-5rc*CDS?ieg#<*:/1^'->l 4 20 
b .t, iiS^j^X-f 1 8 (Dtiit)^— h 1 9 

1 8wy-hSTi o<&}^itt-r-5fcae)«^iBS##:/i^'- 

>1 4dt75^5.«fi£$nTli-5o -^-bX, ^JtiKSgi^/l 
— >14a. 14b, 14e. 14d«, 06tc^-f 

[0 0 3 8] ±fSii5JlJSX-r 2(C2 

1 8S:0^-r-l.J;3(cBHKL. S^SiSKX-f -^^l, 1 
8 ©A;^J|?- h 5 *«iK«#:/t^'->' 1 4 a tC^i^U. 
^iiS^S;^^^^!. 1 8<Dta^3j«-h6, 7&}iSiKi!S 
#:/t^'->l 4 bCSEi^U, USS&X-ry^^l 8©ffi:^ 

h 1 9 i&#^/1^'-> 1 4 e IC^^L. fSM^^X-f 
-y^l, 1 8CDy-h^^l 0Sr^i^^^/13'->l 4 
c:nfcj;r), itS^jRX'T y5^2 0*<f^^ 

[0 0 3 9] ±iaS5^)RX-f >y^2 OJCiJliTtt, 
^^/l^'-^l 4 aC!)5feS«aPdiA:^J#-h 1 ItttO, 40 
^il^#«:/"^^'-> 1 4 e (D^mmtnti- h 2 1 
D. ^i^«t#/t^-^> 1 4 bOi»B&ja*^:*— 7'>X:5':/ 

[0 0 4 0] J:©i;plC«fiK$nitiS^&X-f >;/5'2 0 
tt, 3®<DA;'3Jl?-M 7«rWrSt^^JC, HHOttl:^ 
h2 12:#LTI/»-5. -^-LT, ClOjiS^&T.-l' 

2 0«, 3<H©A:'33l^- M 7*^e.A;'3Lfc^^®5*. 

B)raoA:^>l^-h 1 7*^e,A;'jlxfc«^^liIioai 

[0 0 4 1] SJd. ±faiiS^I«[X-f y5^2 OH. 50 
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1 7Sr3<@cDUi:»j5p— htU, Hl©ai:'J'l^— h 2 l ?&t 
^^ffiX-f >y5^2 0«. im<OXt)-^—h{Z 

raSKJ^-f yf^2 0«, ±E2pO«l|lE05-5©i/>«C< t 

[0 0 4 2] i^s, ±mLtc&s^<Dm2<Dm:mm<DmB!i 
T. m2(Dmmmiz:td^^xh. mi<Dmmmtmmc 

m:'jJt?-MfedtlT*SJ;5?&i««jS;^-f y^2 0 

fzit, Xf}^-h1^A^iX'$>^tmzm:h^-~hWcf)^3 

(igscs.o«gc) T$.siSi^iK;^'f •;/^2 0) ^mmt£ 
m0!L\zx!&mzmm.-r^ c t 
[0 0 4 3] ±^m2(Dmmmxii. nmi^:^-f 

2{C2®CDii5^i!SX-1''y5^1ROtHl(Dii5 
Jljitx-fy^^i 8i&SI^-rsJ;pic«^Lfc*«. Z.tHZ 

m^ti^^(DX'\tfi<, ^y^mmmi 2\zm 

^ (4. 6, 8 ) m(Dmmm.7.-x i wim 

<r>i^m^7.-i v^i 8?&|lsr-5i-5lc:«^L-Tt>fi 
Vi. ^:<DJ:^lc:1«fi)cT-5<i:, A:'JJl^->fc*i«l^5.^^ 

-f-y5^ (S>^c«. A:^^-h3a:*nTa&St*^fctb:^7f? 
[0 0 4 4] ^7ts.\/^\^^9\t.^nm<r)m3<r>mMm^ 

^lC0SIJg^Ji:(g-6|l^i-JCttra-^3F#S:#UT 

ejt«iK2 3 t^^i^TVis, TS5i-iKiH]?S2 2 m 

A«T;U5:f-a«*^^f.c-Si^m«:S«2 4<D«HJCTi? 
t^O^#:/1^'->2 5$®tt-5i*tC, m«^^S«2 4 

— >'2 5{C«, 3<iCD3j?— h 2 5 a, 2 5 b. 2 5 c *i 

[0 0 4 51 Sfc. ejllilli^2 3«. ■e*!lA«V-1'^^D;7. 

K u ^i^i^ic J; 0 mf&-^nx^ 0 . «»JA«T;1'S . 

m^fbts.^mm.w^iR2 7 0^m\zu1mk<r>mw■f^^- 
>28^m\■f^t.mz. mn.w&w.2 7 <D-im^mzM 

MmW2 9^£®ltTVi-5. Jhl5^#:/t^'->2 8IC«, 
2|@CD#-h2 8a. 2 8 b*^^lte)nTVi^. i^. 0 

(0 04 61 ^^\Z. m 1 ®Sg*6«»J<DiS««X'f 1 S: 



( 8 

13 

[0 0 4 7] ^-r. 4m<DlSmWi7.^'y'^l 

(fiPt., «®t<cSJ:pJc) =^^-\'U7S«3 0<^)« 

[0 0 4 8] MV^T. 0 7 lC5^-r.t ^ tC, 4ffl(Diai^jS 
T.-fy'^HzMVX, 1«©TS^^IKIB]K2 2 t2jB(0 

ejiiSSK2 3$«aJA«:7'J>j/^^>;/7'3j^>5"-i' >ytcj; 

ZLCOm-^. TS^lKlHlK2 2Sr4'*W2ffl 

'^yy^>7'^>i/izj^r). TS!4i^lKlHlK2 2<D2(ffl® 
7t?-h2 5a. 2 5 b^itS^KX'f >y^lcDtti:'35j?-h 20 
6. 7izmm-t^. ^fz. ^mmHi 2 3 i:tE.Rl^:^<D^ 
2®®SS^jftX'r 5/5^l©M€;ie«J:5lc:BHBU. 7'J 
•;/yf">y:/3|?>5='-f>^»Cj;0. eillil^K2 3c0 2<@co 
5}^-h2 8a, 2 8 b^iS^SE^'f •y5"10ttl;'3'J?-h 

[0 0 4 9] c:©<fc5(C«fi£$nfeii5JliS7.'r>;/5"3 1 
4fliWigilj|£X'r-y5^l<OA;/35l^-h5 75^A:^ 
7f?-ht;iO, TS4J-®lHlK2 2CD#-h2 5 c;5im;^ 
7l?-ht;5:-S. fiPt, ia««tX'ry5^2 9tt, 4eoA 30 
5S:*-r-5t#^Jw. Hl®ta;'j5j?- h 2 5 c ^ 

[0 0 5 0] iiELfcW^W^SCD^Jg^sjco^fijt 

K2 3tS:«l;jLSfc*Jt-C»trCt*^6., ^^HSBS^afttt 

/tiiS^ilS7.-f y^m^m 1 2 Srfflifr^iJiS*^«l< 

0, Aai;^4?-hSc^£iSM-r'SJ:'5;imW-^S©f^md^ 40 

[0 0 5 1] (Si. ±aE^3 0|lig^JTtt, 
5^lSr4<@ia*-&*D-li-S<tp(c^fiRU;t*«. CintcfS^ 

2ffl, 6ffl, am iffl*^t)-B-*J;-5JC«fi)tlxT'b 

[0 0 5 2] mi o\t:i^^m(Dm4<Dmmmt:^Th(D 

T*0. ^3 0||J|^JtS?5:-&tc:a^£iawrs, j^, 

(Dm4<D^mm-v\t, mi<^^mm<oi^mi^7.^'y^i so 
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t:2mm^^^tmz. ^2<DmMmoi^mwL7.'i yj-i 
ssrifflffliri. Mjc. ^3(Dmmm(DB^m.m.^2 3^m 

t^T. A:^5}?-hf?t*<3T?*-&<t*icffi:^/}t-h»c!0n 
T-*)S}R:^[6j«<©ii5^&x-i''y^3 2 X:hTfs 

-v^t^\x$>i>iimzmtiif^-vtSLtfi3-Q$>^w:^^ 

[0 0 5 3] A*^6«UCtt, ^^*)7^iSL3 0±.\Z^mW. 

T.'i v^i a^^^\zum.-r^tmz. ^<r)mm\zm 

j^X-f •^^"l <&BHBL.T. #iiS^i!^7>'f •;/5^1, 1 8 

^UT. S^CDSS^SX-r-yg^l, 1 8 tC 
^*LT. 2<l®eai«aK2 3*«a|Atf7U •;/7'5^-y:/7t? 

iiSSKXI' 1 iiS^jSX-f -yf^ 1 8 iOMSrig-S J; 

«K2 3CD2{l(DJt?— h2 8 a. 2 8 b S:iB^gjS7.-f >;/ 
^1. 1 8c7>ai:'3#-h6, 7lc^lK-r-5>. cntwJ; 
0. iiS^KX-f -v^^S 2 3!><f^fiE$n-5. 
[0 0 5 4] Jl<DJ;^JC«fiESnfcS^ifiX-f y^3 2 
©«^, S^jSX-f -yf^l, 1 8©A:>33t?-h 5*«A* 

m^if--hlil3.^. IP-^, itS^KX-r «;/5^3 2»*, 3® 
(DXirH^- h 5 $r*-rs <t#ttC, 1 m<Dmiii^— M 9 

i&ifr-r <t o T ^. 

[0 0 5 5] ^fc, J:)2Bbfcein©^4©^]5£«aj©«fig 
^3©^]!ig#J©«fi)ctRi;«B)c<!:7ioTt»-5, fi^-p , 
T, ^4(Dj|]!f60iJJc*5iiXt). ^3cr)SfeS6«a|i:««Ri; 

tt. lflicoii5jaigJX-1's/5^1 8i:2<@©ilS^Jl5X'f -^5^ 

fip-S. 4il, 6<a, 8® ©iiS^jftX-l' y^l tS' 

[0 0 5 6] 011 «*f6WOm5 0|IS6|aj**rt)® 

^3©il)S6^jt|^-a5^ic«|Bl-tgF#*#LTViS. 

©^5 0||Jg^JTtt, ej||i(^B&2 SOf^toOtC, U^'V 
^f'w J; rj , feRt^:&co«- 2 eoHSffljSEX'f 

U^^3 3\Zii-oX^m^7.^ y^f^KDm-hi^-hQ. 

[0 0 5 7] ±i!BU:/S:£t^0^5®||]6g^cD«fi!t 
tt, ^3®^Jg^J(D:KfiJt<i:|^i;^^i;&oTl.i«., S^o 

T, mz(Dmmm\zi6\^^-c^. ^sonss^jiatsi^D 

[0 0 5 8] 012 \t.^^m<Of^ 6 ©llSg^jS^f t)© 

^4 0^«g«a|i|^-gp^J'ic«|^-?5F^*#LTtiS. n 
©^ 6 ©ilJg«njX«, eiHi^BS 2 3 ©f^to D ic, C/'f -^^ 

i^>^Hyif\z^^, iis^jSEx-r ^y^i t?i5^«[X'f y 
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[0 0 5 91 @1 STJttiUSl 5 tt*%?a<0^ 7 ©SlJg 

CLWitS^jj^X-T •;/?'3 4tt, 0 1 3 JC^^fJ: 
^{C, MM I ClCJ:0«^$nT*5 0, #lJA«SCinm^ 

[0 0 6 0] iS^StX-f y^^S 4 0S«2 

5. 3 6»4V'fi7D;^h'J-;/7'li8&»CJ;0«fiE$nTlr> 20 
•5. . 

[0 0 6 IJ -¥-bT. ^l©#*^/X^'->3 5f4. 01 

3 «f £:^^]^C/^#^eP3 5 a 0 1 3 tt^^ttf--®0^ 
;5^#:gl5 3 5 b 013 4>:&:^'^]^Z/-5##gC 3 5c 
i**LTtiS, ^bT, #^aP3 5.a©$fe^g|5*tA:'3 
3p— h 3 7 t«tO, JS^tSPS 5 b, 3 5 c A« A:^S-&lsl 
K3 8, 3 9 t;^j:oTVi-5. ^2<ogS#/tiS'->3 6 
14, 013 ^Sk-^^mS^MW^^ 6 a 013 
Str'^®t/^-5*(^g53 6 b 013 "ffe^'Nj^tXS^^*: 
8153 6 ci, i:©##:a53 6 c©tfraa5fi:*^6,01 Stf 30 
¥ltr'v}gi;;5#^g|53 6 d ti&WbTVi^,. -^-bX, ^ 
<i^^3 6a. 3 6 bCD4fe«ggP*^ai;/3:d?-h4 0. 4 It 
i^O, i!^#:a53 6 c. 3 6 d *«tll:ljS^IlS& 4 2 . 4 3 

[0 0 6 2] ^LT, a«2©^®IC43lt^A:'7S^ig 
K3 9 tai:'3fi^lHl8&4 2CDM(Dg|5tt»C(4, V-<i7 Djg 
'Ji!S[?^l|S®iiS^i!S[m^ffl©h7>-:^X^'4 4 7&iig: 

FET-^HEMT-^HBT-^MOS FET^T'«*£$n 
Tl»«). ±|Eh^>>'X:5'4 4®y-h«8l4 4 c*^A 40 
;'3S^lHllS3 9 IciKlK^n, y-XSa4 4 b;0i7-X 
Sn. f«V'-f>«@4 4 aj5^W;»jS^lElB&4 2IC^i^$ 

nxt^^o sir, m:f(S-&IiJI^4 3®5t«gl5«, a>y 
^4 6JCgEi^SnTVi-5. 3 8 05fe 

[0 0 6 3] ;i<D<t-5»C«fig$nfcig>f jSX-f -;/5^3 4 
h7>v'7.:5'4 4® FU'-1'>«ffi4 4 a (gp-fe, H 

w >SST4 6) {cEnjn-r-5itt«Em7;^s«)o#>L-5 
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(V'fi'Djgi^-^S iJjgE^^om^) ^ffiiiS^ct4jg»r 
SjKffi^»4. h7>v^X^'4 4{Cj:0Ji<ii$nTtii:^7R 

-h4 0. 4 1 'vta;^$n^j:^ic«i^snTiiS. ci 

Hift:J^'f •yf^3 4 0h5>5?;^jS'4 4. A^S-&Ih1K3 
8. 3 9. ai:'jS^IllK4 2, 4 3^ICJ:0T>7'75^« 
fiR$nTl»-5. iiS^SiX'f y^3 4tt, 1 "PWA 

:^7S-h3 7i:2:3<om:'3J}^-h4 0. 4 1 Sr(»^S« 

[0 0 6 4] ^bT. ±EU;t«fi£«iisraStX-f y9^3 
4S:Pjgcffliiai5»-^to-e-«):it{cJ:0. A:'3Jt?-H»:*<{B 

^. ^ 1 <Diiig^j<D0 2 {c5^ri'5.tc. )&mm^ i 4 a 

~ 1 4 d SrfitAfciS^jSX-f v=f-mWSL 1 2 JCffllgcia© 

ierajfix-f 5/^34 *«fij^«7 'J vf^v-:fif->=f-< > 

[0 0 6 5] ^3<DI|]56^<^0 7;5:Hb0 9IZS^ 

r«OTS5J-l!Sll8S2 2Rt;eSlit9K2 3^«a|^«7U 

[0 0 6 6] ZL^X. JilEiiS^iSEX-f ^y^3 4S:2ifflffl 
l/»^<i:*JC±fla^>y:^<^©TM4i-lRlll«&2 2 ^fflV^SCl 
t fC J; 0 f^ia Lfe A:^ 3t?- h 2 -5 1 fCffi zti 

fflV^TtHrUfci^**, 0 1 4tCiSr. CKDH 1 4 lr*3 

#(DjfAa* (Insertion loss) (O^&ISc (Frequency 
) fe#14&5^UTVi-5. 0 1 4 JC*itt'55Sii6a 

[0 0 6 7] ±120 1 4 JCcttXtt, ^J;^«7 6 . 5 GH 

\zmiJi^-v\zmti■^tl^m^<D\tt^im2 sdB t^ 

[0 0 6 8] ^fc, fiSilKXf >;/5"3 4*fS|gc® (2 

4<@. 6m. sm ) m^^^iimz±m'3^yy 

«©Ts^iKi5iK2 2Rzfmm.m.^2 3^m^^^ci^^z 

A:bJl?-MSc*»[BScT*-St*K:a:^3j?-:-h»*« 
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[0 0 6 9] ±fS0 1 5 J;n«. X:h^-b1k^^S'< 

SJ^T.'f A;'35}t- KS:Sr^< LTt>. 5U&^ 

[0 0 7 0] f^. 01 A-BOSm 1 5(DH-^IC43t>T«. 
±fB«*tL.Ttt. |i«JO. SdBgSfg^rSdt 

[0 0 7 1] •7^)v^^-^:>Zfi!S>fAytf\Z^X 
*q 1 d Bg*lc;5:^Cl<t7&itJ*^^Ti^>-5. 7 U 

i^-r-Btsngs^UTVi-ststAsns. 30 

[0 0 7 2] 01 6«*^B^0^8CD||]!ig«aji&^Tfc<D 

JtiiS^iScX^y5^4 7*^«fiXLfc, 016 
JC5^-rj;-5t. ^2 0«#:/1^'->3 6(D##:gP3 6 a 

#:g|53 6 e SrRtt, ^:o#^*ai5 3 6 e <755tSa8P*tH::'35|^ 

CDfllfiJt}*. ^7©^Jg«»JcDfl|/S<i:rai;fllfi)t<!:ntoTVi 40 
-5. 

[0 0 7 3] Sfc, A;'3#-h»*<^fcJ.^^ia:Ta&.« 
ffltjst^fc, itria^7©ii]66^©iS^i8[X'f y^3 4 

X-fy^^ffl^Kl 2JCiSi^»[X-t'>y^3 4. A7^m?i. 
[0 0 7 4] Etc. ^4©||]SS«a| (0lO#M) 50 
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ICLT. iS^StX-l'-y^S 4, 4 7JC^*UT. 
coeiiS^K 2 3 Sr^JAtf 7 'J y ^Jj^ >7^w >^Jc 

ll)fe^J©01 2II:S^-rJ:plC. iiS«&7.-f -^5^3 4. 4 

{CiSlriTfe. ^7©s|]Sgt«<!:««rai;f^ffl«)**»-5e: 
[ 0 0 7 5 ] 0 1 7 9 ©^jgt^j^^-rfco 

^7©^Jg0Si:ra-g|5iJ-|rl4i^-«F^*#UT(.i-5. d 

©^ 9 ©|gJ5S^JT«. m7O||Jg0lj£Oii!^K7.-r -^5^3 
4^cf^cAT. 2-pc9A:'j4?-K<i: loottl:^5lt-hS:{» 

[0 0 7 6] dCDiftraKX-f ^5^4 9tt. 0 1 7 ICa^T 
J:^lC, S«2W^S(C^l(D#^/tiS'->5 Oi:^2 
©3$<*c/t^'->5.1 tSKtt, S«2©SiSO^(BJcS 
®3Sl{*:4^©ltT«^$nT(.»S. ±fa»<*: 
/t^->5 0. 5 itt-^-fi^axhUyi/iKKtcJrO* 

[0 0 7 7] ^LT. ^ 1 0^#:/-?5'->5 0t4, 01 
7 If ll^^'VJSr/J^^fi:?^ 5 0 a 017 f #««r'v®a5 
^m^^5 0 hiz. 0 1 7 4"*-:^'^®y:'5#<*a55 0 c 
C©#i$g|5 5 0 c©it^Wei5teA^6.01 7 4^^ttf-^M 
D:^,##:gP5 0 d<hS:WL.TV>-5. ddT. Slfi^gpSG 
a, 5 0 b©5tSa8P*<A:^Jp— h 5 2, 5 3<i:!5:l9> # 
#;g|55 0 c, 5 0 djJtAAS-&lilB&5 4. 5 5 t;'S:-DT 

[0 0 7 8] m2(Dmt^/-^^' — >5 1«. 01 7 

'^:k:^^mzf^mi^&5 1 a 017 4'£*'\JffiZ^<S 
##:gI5 5 1 bt, 01 7«tJ^ffr^3SU:^©«:gP5 lei: 
SrWLTli-S. ^UT, »tt:ei55 1 a 0$fe^gp*<a:^# 
- h 5 6 0 , 5 1b, 51c d<W:/jJ6^|Bif& 

5 7,58 t^CoTV»-5, 

10 0 7 9] ^LT, S«2(D«BtC*>lt-5.A;'5S^IU 
K5 4<hai;b^-&lHlSS5 7CDW®g|5ffitCtt, ■7'fi7DjgE 

tt6.tXTVi-5. CIO h7>v7.^' 5 9«. t«J;lJfMES 
F ET^H EMT-^H B T-^MO S F E T^TlgfigSn 

TVi-s, ±m h yy'JTs^ 5 9 ©y- httg 59c *«a 

:^Si^|B|K5 4»cgEi^sn, V-X«S5 9 b*«T-x 

$n, HH'>«S5 9 a*^tti;^S^IHli^5 7tCjSEi^$ 
tiTV>-5= St', tt):'3S-&lHli^5 8cD5fe)Sei5«, =i>-r 

^4 6 tCfti^$tlTVi«, A^S^iaK 5 5 <D5fe 

[0 0 8 0] COJ;otC«fiK$nfeiiS^i^7.-f ^y5^4 9 
tt, h5>>'X:S'.5 9CDh* W>«g5 9 a (fiP^, H 

CttCJ;»5, A:^:J?-h 5 2, 5 3){»^e,A:^bfciaS3ja[ 
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/iies»m#tt. h 5 >-:^X5' 5 9 iCi 0 itffi^nTtti 

5, m:'7SE^lHlK5 7. 5 8#p{C<i:0 7>7'*<«)S$n 
[0 0 8 1] ^^LT. ±l2L'fc«fiXOiiS^«£X-f •>f^4 10 

t J: 0 J; 3 Jc«fijc UT t) 

CO 0 8 2] r^. ±.mvrz&.^<r)^9<Dm:m.m<r>mfiSL 20 

T, ^ 9 0DSI]iig«i«lC:fet»Tfc. ^ 7 ©SgMiPJ tHtSl^i; 
[ 0 0 8 3 ] 0 1 8 1 0 CDS^Jg^J^r^-Tfe 

CDTfeO, ^9 0llM^J<*:S;^t-5tJ:5<£iJie3-r^. 

jisa, ^9©ii»g0qti^-a5*j-icai^— ^^^S:(^^T^» 

0 1 8»C55t"J:plC, ^l<Dg|t*^/1^'->5 0<DS 
#SR5 0 a t#«:aP5 0 b<D«*iragP&d^&01 8«f£:^ 30 

'vj^l^^^^gRS 0 e ^&Ktt. Z.(DnWU5 0 e (D5tS« 

1 0 ©S|]6fi^J(D«fi£li. ^ 9 0|^S£«aJ©^fiXi LJ^fig 
[0 0 8 41 Ci;iT% Az'Jsi^-hlScAn-Cfe^Kt^^tCta 

ltrcm9 0ll]5fi«wj©iis«j!Sxf ^^4 

9*ffliC<@ffll'^^. ClOJi^, m2©SIM^«J-^^4(Dll 
ifi^sJie^l^^JCLT, iSSffliJtX'f <;/5^4 9. 6 0i£^J 40 

jSffl&T.'f u/5^4 9, 6 0Sr'7'r-V/t^>7^'r >i^t*SCl 
J: 0 it i^-r ^ J; iC^PfiE LT ^ Vi. 
[0 0 8 5] iLt^. ±J6Ufc£<n©^l OWllJgtRlO^ 

t>T, ^1 0O||Sg«^JlC*5ViTfe, ^9C0|ll!i^JtS« 

[0 0 8 6] ±ebfe^llJ6^JIC*3ViTtt. 
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(BfflCDffi^fiiSilB] 

[01] ^^^<nfh\(D^im^7F.t1SiW^^^^ v^<r> 

[0 2] 4A:'J 1 ffl:^«Oiili^&X'f >yf^O±ffi0 
[0 3] 4A:^ lUl:^«>ii5^iKX'f •;/^cogl5^^±ffi0 
[04] 4A:'J 1 W:^Oil5^«?7.-l'!y^oaP^J^±ffi0 
[0 5] *5£W<^m2<^SgJg^*^r01ffi^0 
[06] 02ffi^0 

[0 7] *5!B^(^)^3©|gig^S:5^-r0 2ffi^0 

[08] Tm9t^m&i<r>^'>sm 

[0 9] eiSI<^l^O^«0 

[010] *5!^<O^4©|gM0iJS:S^-r0 2ffl^0 
[011] *i!?g©^5CD^]Sg^i£5^t-0 2ffl^0 
[01 2] *5!M<D^6CDSI)SgiBaj«:^-r0 2ffiS0 
[013] *!Rie3O^7CD||)5g««J$:^-r0 lffl^0 
[014] 2A:'3 1 tH;^©ii5J^«ii;^'r •y5"cDA:^#ttt 
iS«Jfit«#««K©:<!:<cH^^^fe*-r#140 
[015] imiK-fi\^^(Dl&mm.7.-(y=f-<r>-:^>^-7 

[016] *%igo^8(O5l]66^J€r5^-r01ffi^0 
[017] *%l«CD^9CO||]Sg«aJSr^T0Ha^0 . 
[01 8] 0 <9^«g«»J*^-r0 1 ffi^S 

[??^rasie«] 

HiiSii&X'r -v^^, 2ttS«. 3l4##/1iS'->. 5 
n.7<hits--V. 6, 7ttai:^Jlt-h. 8«XiS':/. 9« 

h^>>';^5'. 11 «ift^«;^'f -y^^/ 1 2ttie««[x 

— >. 14 a., 14 b, 14 c, 1 4 d\t^m^i^ 

n^-y mmm!&) , i 5 ttTS^^teiaK, i6ttUi 

•h-^-Y. 1 7«A:'ij#— h, 1 8ttilS«j6X'r ^y5^, 
1 9ttW;/35l^-h, 2 0«S5JljSX<-v5^, ■? 1 ttttl;>j 
3}?-h, 2 2«T^^}-lKlllgS, 2 2\t.'&mmx. 2 4tt 
Sl«ft:a«, 2 5ttS|J{*c/'«^'— >, 2 5 a, 2 5 b, 2 

5 c ttTt?- h. 2 7 «i^«#a=ig, 2 8 

>. 2 8 a, 2 8b«5}^-h, 3 1 ttilS^iSX-f -y 9^, 
Z2\mnWL7.<y=J-. 3 3tt'7'r-\', 3 4«ieS^&7. 
'f y?, 3 5«#«J/'^5'->, Z^\-m^n^->^ 3 
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